ggaui mjm it* 

A. A method of inspecting the surface of article* for defects , 

comprising: 

placing the article to be inspected on a table; 

in a firat phaaa, optically examining tha complete aurfsce of tha 
artlcla on tha table inspected at a relatively high speed and with a 
ralatlvaly low apatial resolution; 

electrically out put ting information indicating suspected 
locations on tha artlcla having a hi<;h probability of a defect; 

storing aaid outputted information in a storage davica; 

and in a aecond phase* while tha artlcla is still on said table, 
optically examining with a relatively high apatial resolution only said 
suspected locations stored in said storage device for the prmB0nc9 or 
absence of a defect in said suspected locations. 

2. The method sccordlng to Clam 1, wherein said first examining 
phase is effected by optically scanning the complete article surface to oe 
inspected; and aaid second examining phaaa Is automatically effected 
immediately after the first phase by imaging only said suspected location* 
on a converter which converts the images to electrical signals and then 
analyses ssld electrical signals. 

3. The method according to Claim 1, wherein said surface of the 
article includes a pattern to be Inspected; and said first examining pha^e 
is effected by making a comparison between the inspected pattern and 
another pattern serving as s reference pattern, and Identifying location* 
on the inspected pattern wherein the comparison shows sufficient 
differences with respect to tha reference pattern to indicate a high 
probability of a defect in the inspected pattern. 

4. The method according to Claim 3 # wherein said second 
examining phase la also effected by making a comparison between the 
inspected pattern and the reference pattern, and identifying locations on 
the inspected pattern wherein the comparison shows sufficient differences 
with raspect to the reference pattern to indicate the presence of a defect 
at the rug pec tad location of the reference pattern. 

5. The method according to Claim 3, wherein said article to be 
inspected has a plurality of repetitive pattern units, one of which units 
servaa aa the inapected pattern and la compared with at least one other 
unit of said article serving as the reference pattern. 

6. The method according to Claim 5, wherein the article to be 
inapected Is a semiconductor wafer having a plurality of like 




inte9 rated-circuit dies # ac h formed with like pattirn*, the pattern of one 
of which diea aerves as the inapected pattern and if compared with the Hkt 
pattern of at least ona othar dia serving as tha rafaranca pattern. 

7. Tha method according to Claim 5, wherein tha article to be 
inspected la a semiconductor wafer having a plurality of like 
mtegrated-circuit dies, aach dia being formed with a plurality of like 
patterns* one of which patterns of ona dia serves as the inspected pattern 
and tc compared with another like pattern of the same die serving as tne 
reference pattern* 

8. The method according to Claia S # wherein aaid first examining 
phase is effected by the following operations: 

generating a first flow of N streams of data representing the 
pixels of different images of the inspected pattern unit; 

generating a second flow of H streams of data representing the 
pixels of different images of the reference pattern unit; 

and comparing the data of said first flow with the data of the 
second flow to provide an indication of the suspected locations of the 
inspected pattern unit having a high probability of a defect. 

9. The method according to Claim 6, wherein said comparing 
operation is effected by: 

correcting any misalignment between the two flows of data; 

comparing the data of each stream of the first flow with the data 
of the corresponding stream of the second flow to provide an alarm value 
indicating the significance of the presence of a suspected loca"* on in the 
.stream; 

and detecting a defect at a pixel location according to N alarm 
v.i lues corresponding to the N streams of data. 

10. The method according to Claim 5, wherein said first examining 
r ia:e is effected by a laser beem which is deflected to scan a line along 

orthogonal axis, while the article to be inspected ic physically 
displaced along a second orthogonal axis. 

11. The method according to Claim 5, wherein said second 
nxamining phase is effected by the following operations: 

imauing on a converter each suspected location of the inspected 
pattern unit and the corresponding location of the reference pattern unit 
to output two sets of electric signals corresponding to the pixels of the 
inspected pattern unit and the reference pattern unit, respectively; 

and comparing the pixels of the inspected pattern unit with the 
corresponding pixels of the reference pattern unit to indicate a defect 



„« f « Mismatch of a predetermined magnitude is found to exist st the 
r# ,p*ctive location, 

12. The method according to Claim 11, wherein ssid imaging 
operation is effected by imaging aach suspected location of the inspected 
pattern unit and the reference pattern unit at a plurality of different 
depths , and shifting the electric signals of one set with respect to those 
of the other set to match the respective depths of the images. 

13. The method according to Claim 12, wherein said imaging at a 
plurality of different depths is effected by moving the inspected pattern 
unit and reference pattern unit towards and away fro* the converter. 

14. The method according to Claim 13, wherein during said imaging 
at a plurality of different depths, a lamp is flashed at periodic intervals 
while the inspected pattern unit and reference pattern unit are being coved 
vertically with respect to the converter. 

15. The method according to Claim 11, wherein said comparing 
operation is effected by compering each pixel and its surrounding pixels cf 
the inspected pattern unit with the corresponding pixel and its surrounding 
pixels of the reference pattern unit according to predetermined thresholds 
to indicate the location of any detected defects. 

16. The method according to Claim 11, wherein said converter is 
an optic charge -coupled dcsvice. 

17. A method of inspecting the surface of an article for defects, 
comprising the following operations: 

generating a first flow of H streams of data representing the 
pixels of different images of the inspected article; 

generating a second flow of N streams of data representing the 
pixels of corresponding images of a reference; 

and comparing the data of said first flow with the data of the 
second flow to provide an indication by said comparison of the suspected 
locations of the inspected article haying a high probability of a defect. 

18. The method according to Claim 17 , wherein said comparing 
operation is effected by: 

correcting any misalignment between the two flows of data; 

comparing the data of each stream of the first flow with the date 
of the corresponding stream of the second flow to provide an alarm value 
indicating trie significance of the presence of a suspected location in the 
stream; 

end detecting a defect at a pixel location according to H alarm 
values corresponding to the H streams of data. 



19* The aethod according to Claim 16, wherein said correcting sny 
„i**lign»ent ii effected by; 

selecting corresponding registration points in the stream* of 

*ach flow; 

detecting misalignment between the registration points of the two 

f lows; 

and shifting on* flow with respect to the other flow to correct 
for said misalignment between the two flows. 

20* The method according to CUli 19, wherein said detecting 
misalignment is effected by computing slsilarities between corresponding 
streams of data by summing correlation measures in all possible 
alignments. 

21. The wethod according to Claim 16, wherein said comparing 
operation includes: 

assigning a type to each pixel in each of the N s treses of each 

flow; 

comparing each pixel in each stream of one flow with the 
corresponding pixel in the corresponding stress of the other flow with 
respect to predetermined thresholds which depend on the type assigned to 
the respective pixel; 

and assigning an alarm value to the pair of pixels in each 
comparison in each stream indicating the probability of a defect in the 
location of the inspected pattern unit corresponding to the respective 
pixel*. 

22. The tiethod according to Claim 18, wherein said comparison is 
further effected by detecting a defect at a pixel location according to the 
combination of the H alarm values corresponding to the N streams of data. 

23. The method according to Claim 21, wherein each pixel is 
ar.ngned one of a plurality of types according to predetermined parameters 
w,th respect to the pixel and it* pixel neighbours. 

24. The method according to Claim 23, wherein said predetermined 
pata&eter* include: 

(a) local maxima, indicating whether the pixel is a maximum 
relative to its neighbours; 

tbl intensity, indicating whether the intensity of the pixel is 
Bignif leant relative to a predetermined threshold; 



(c) ratio of intensity, indicating whether the intensity of the 
pixel is significant with respect to ltf neighbours relative to its 
predetermined threshold; and 

(d) gradient, indicating whether the pixel is located in a sloped 
area with neighbouring pixels relative to a predetermined threshold. 

25. The method according to Claim 23, wherein each pixel is 
assigned any one of a plurality of types including the following: 

fa) isolated peak, if the pixel is a local maxima with 
significant intensity and ratio; 

(b) multlpeak, if the pixel is not an isolated peak and has 
significant intensity, and none of its neighbours is an isolated peak; 

(c) slope, if either one of the pixel's neighbours is an isolated 
peak or has significant gradient; and 

(d) background, if the pixel has no significant intensity or 
gradient, and none of its neighbours is an isolated peak. 

26. The method according to Claim 17, wherein said N streams of 
data in each flow are generated by a circular array of N light collectors. 

27. The method according to Claim 26, wherein said comparable 
pattern units are based on a grid of angularly-spaced lines, and said 
circular array of light collectors include light collectors located to 
collect the light in region.! midway between the angularly -spaced lines of 
the grid, thereby minimizing the amount of pat tern- reflected light 
collected by the respective light collector. 

26. The method according to Claim 26, wherein said grid is 
constituted of eight 4b* spaced lines, there being eight light collector! 
and eight streams of data m each of said first and second flows. 

29. The method according to Claim 17, wherein said generating 
operations are effected by a User beam which is deflected to scan a line 
along one orthogonal axis, while the article to be inspected is pnysically 
dicplaced along a second orthogonal axis. 

30. The method according to Claim 17, wherein said article to be 
inspected has a plurality of comparable pattern units, one of which units 
serves as an inspected pattern and is compared with at least one other unit 
of said article serving as a reference pattern. 

31. The method according to Claim 30, wherein the article to be 
inspected is a semiconductor wafer having a plurality of like 
integrated-circuit dies each formed with like patterns, the pattern of one 
die serving ai the inspected pattern and is compared with the like pattern 
ot at least one other die serving as thm reference pattern. 
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32. The method according to Claim 30, wherein the article to be 
in8 pected if a semiconductor wafer having a plurality of like 
integrated-circuit dies, each dia bain? formed with a plurality of like 
patterns, ona of which patterns of ona dia serves as the inspected pattern 
and i% compared with another like pattern of the earn* die serving as the 
reference pat torn. 

3/. A Method of Inspecting the surface of an article for defects, 
comprising the following operations: 

imaging, on a converter, each location of the article to be 
inspected and the corresponding location of a reference article at a 
plurality of different depths, to output two sets of electric signals for 
each depth corresponding to the pixels of the inspected article and 
reference article at that depth; 

shifting the electric signals of one set with respect to the 
electric signals of the other set to match the respective depths of the 
images; 

and comparing the pixels of the inspected article with the 
corresponding pixels of the reference article to indicate a defect where « 
mismatch of a predetermined magnitude is found to exist at the respective 
location of the Inspected article. 

34. The method according to Claim 33, wherein said imaging at a 
plurality of different depths it effected by moving the inspected article 
and reference article towards and away from the converter. 

35. The method according to Claim 33, wherein during said imaging 
at a plurality of different depths, a lamp is flashed at periodic interval! 
while the inspected article and reference article arc being moved with 
respect to the opto-electnc converter. 

36. The method according to Claim 33, wherein said comparing 
operation is effected by comparing each pixel and its surrounding pixels of 
the inspected article with the corresponding pixel and its surrounding 
pixels of the reference article according to predetermined thresholds to 
indicate the location of any detected defects. 

37. The method according to Claim 33, wherein said converter is 
an optic charge -coup led device. 

38. The method according to Claim 33, wherein said article to be 
inspected has a plurality of comparable pattern units, one of which unite 
serves as the inspected pattern and is compared with at least one other 
unit of said article serving as the reference pattern. 




%n ,p0cfd la a aemicotductor wafar having a plurality of like 

integratad-circuit dlas aach formed with 11 Kt pattarns, tha pattarn of one 

die serving as tht inspected pat tarn and if compared with tha llk« pattern ej 

of at least ona othar dia serving aa tha rafaranca pat tarn. 



40. Tha method according to Claia 38, wherein tha articla to ba 
inspected la a semiconductor wafer having a plurality of lika 

integratad-circuit dies, aach dia balng formed with a plurality of like a) 
patterns, ona of which pattern* of ona dia serve a aa tha inspected pattern 
and la compered with another Ilka pattern of tha same dia aerving as the 
reference pattern , 

41. Inspection apparatus for inspecting the surface of articlea m • 
for defects, comprising: 

a table for receiving the article to be inspected; 

firat examining means overlying said table for examining in a 
first phase the complete surface of tha articla thereon at a relatively • 
high speed end with a relativrly low spatial resolution, and for outfitting 
information indicating suspected locations on the article surface having a 
high probability of a defect; 

storage means for storing the output of said first examining • 

means; 

and second examining means overlying said table for examining, in 
a second phase and with a relatively high spatial resolution, only said 
suspected locations stored in said storage means, end for output ting ♦ 
information indicating the presence or absence of a defect in the suspected 

location, 

42. The apparatus according to Claim <t, wherein said first 

examining means tncludea optic scanning means for optically scanning the • 
complete article surface to be inspected; and said aecond examining means 
includes imaging means for imaging only said suspected locations on a 
converter which converts the Images to electrical signals. 

43. The apparatus according to Claim 42, wherein said converter • 
is an optic charge -coup led device. 

44. The apparatus according to Claim 4», wherein: 

the article to be examined has a plurality of comoarahi- -**ttern 
units to be inspected, by comparing each such unit, identi' ; :<«3 «*$ *n m • 

inspected pattern unit, with at least one other pattern uni* , torn; 1 tied »j 
a reference pattern unit; and 
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said flnt examining Mini includes means for outputting 
information identifying locations on the inspected pattern unit in which 
the comparison shows sufficient differences with respect to the reference 
pattern unit to indicate a high probability of defect in the inspected 
pattern unit. 

45. The apparatus according to Claim 41 , wherein said table is 
constructed to support a see i -conductor wafer having a plurality of like 
integrated-circuit dies each formed with like patterns, the first and 
second examining Mans being located to examine and compare the pattern of 
one die serving as the inspected pattern unit with a like pattern of at 
least one other die serving as the reference pattern unit. 

46. The apparatus according to Claim 45, wherein said table is 
constructed to support a see i -conductor wafer having a plurality of 
integrated-circuit dies, each formed with a plurality of like pattern 
units, the first and second examining means being located to examine and 
compare each pattern unit of one die serving as the inspected pattern unit 
with another like pattern unit of the same die serving as the reference 
pattern unit. 

47. The apparatus according to Claim 41, wherein said first 
examining means comprises: 

means for generating a first flow of N streams of data 
representing the pixels of different images of the inspected pattern unit, 
and a second flow of N streams of data representing the pixels of 
corresponding images of the reference pattern unit; 

and a processor for comparing the data of said first flow with 
the data of the second flow, to provide an indication by said comparison of 
the suspected locations of the suspected pattern unit having a high 
probability of a defect. 

48. The apparatus according to Claim 47, wherein said v^ocecsor 

includes: 

misalignment correcting means for correcting any misalignment 
between the two flows of data: 

comparison means for comparing the data of each stream of the 
first flow with the data of the corresponding stream of the second flow to 
provide an alar* value indicating the significance of the presence of a 
sucpected pixel m the streaa; 

and Oetector mean* for detecting a defect at a pixel location 
ec ordMia to H «• ; . M corutpondin** j tiu" N streams * - data. 
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49. The apparatua According to Claim 41 , wherein said second 
examining means compriaea: 

illumination Mana for illuminating each euspacted location of 
tha inapected article, and a corresponding location on a reference 
artlcla; 

convartar meana for receiving tha lmagee of tha illuminated araas 
of tha inapactad artlcla and of tha rafaranca artlcla, and for converting 
said iM9«i to two aata of aiactrlcal a i ana la representing pixala of tha 
racaivad Images of tha inapactad artlcla and of tha rafaranca artlcla, 
respectively; 

and comparison meana for comparing tha two aata of images and for 
outputtlng an aiactrlcal signal indicating a da fact at a location wherein a 
mismatch of a predetermined magnitude occurs between tha Inapactad articla 
image and tha rafaranca artlcla image. 

50. Tha apparatua according to Claim 49, wherein aaid aacond 
examining means further comprises: 

depth-varying means for producing a plurality of images on said 
converter aeans at different depths at MMi6 suspected locations on the 
inspected articla and corresponding locations on tha reference articla; 

and ahifting meana for shifting tha electrical signals of one set 
with respect to those of the other set to match tha respective depths of 
the two sets of images- 

51. The apparatua according to Claim 50, wherein aaid 
depth-varying means includes a drive for moving tha Inspected article and 
the reference articla towards and away from aaid converter to produce said 
plurality of images at different depths. 

52. The apparatus according to Claim 49, wherein said 
illuminating means includes a flashlamp which la periodically flashed to 
permit auccesaive illuminatione of the inspected article and the referenco 
article on-the-fiy while said articles are in motion. 

53. The apparatus according to Claim 49, wherein said comparison 
means includes a processor which compares tha two sets of images pixel-by* 
pixel, with each pixel including ita surrounding pixels, in accordance with 
predetermined thresholds. 

54. The apparatus according to Claim S3, wherein said comparison 
means outputs signals indicating tha Ick it ion of each defect detected. 

55. Apparatus for inspecting articlea Laving a plurality of 
comparable pattern units to be inspected, by comparing each such unit, 




identified as an inspected pattern unit, with at least ona other, 
identified as a reference pattern unit* compriaing: 

a table for supporting the article to be Inepexted; 
I means /or generating a firat flow of R streams of data 

representing the pixels of different images of the inspected pattern unit, 



and a processor for comparing the data of said first flow with 
the data of the second flow, to provide an indication by said comparison of 
the suspected locations of the suspected pattern unit having a high 
probability of a defect. 

56* Tha apparatus according to Claim 55 # wharain said procassor 

includes: 

misalignment corracting iteans for cor r acting any aiSAlignment 
batwaan tha two flows of data: 

comparison means for comparing tha data of aach s trass of th* 
first flew with tha data of tha corresponding stream of tha second flow to 
provide en Alarm value indicating the significance of the presence of a 
suspects pixel in the strasa; 

and detector means for detecting a defect At a pixel location 
According to N alarm values corresponding to tha H streams of data. 

57, The apparatus according to Claim 56, wherein ssid 
misalignment correcting means includes: 

misalignment detector means for detecting misalignment between a 
registrAtion point in At least one stream of aach flow; 

and shifting means for shifting one flow with respect to the 
other flow to correct for said misalignment. 

56. Tha apparatua according to Claim 57, wherein said 
misalignment detector means lncludas means for computing similarities 
between cot respond i%g streams of data by summing correlation measurements 
st selected ligations in all possible mi as ligaments. 

59. The apparatus according to Claim 56, wherein said means for 
computing similarities comprises s correlation matrix including a 
correlation measure for each possible misalignment between tha two streams, 
and s«ld shifting means ahifts one stream with respect to tha other 
according to the output o£ ^aid correlation matrix. 

60. The apparatus according to Claim 56, wherein said comparison 
means Includes assigning means for ssslgnlng each pixel in each stream of 
each flow with one of a plurality of types according to predetermined 



1 

| and a second flew of K streams of data representing tha pixels of j 

1 corresponding imsges of tha reference pattam unit; ! 
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parameters with respect to it and its pixel neighbours, and Mini for 
comparing corresponding pixels in the two streams with respect to 
predetermined thresholds which d*p«nd on the typa assigned to the 
respective pixel in the inepected-erticie atreaa of pixels. 

61 . The apparatus according to Clala 60, wherein ssid comparison 
mesne include a means for da t acting a da fact at a pixal location according 
to tha combination of tha H alar* valuaa corresponding to tha if streams of 
data. 

62* Tha apparatua according to Clala 61 # wharain aaid aaaignlng 
means aaaignr aach pixal ona of a plurality of typaa according to tha 
following parameters: 

(a) local maxima, indicating whathar tha pixal la a maximum 
ralativa to ita neighbours; 

(b) intensity. Indicating whathar tha intensity of tha pixal is 
significant ralativa to a predetermined threshold; 

(c) ratio of intensity, indicating whathar tha intensity of tha 
pixel is significant with respect to its neighbours relative to its 
predetermined threshold; and 

<d) gradient, indicating whether tha pixal ia located in a sloped 
%r*a with neighbouring pixels relative to a predetermined threshold* 

63 ♦ Tha apparatus according to Claim 61, wherein said parameters 
include the following: 

(a) iaolated peak, if tha pixel Is a local maxima with 
significant Intensity and ratio; 

(b) multipeak, if the pixel is not an iaolated peak and has 
significant intensity, and none of its neighbours is an isolated peak; 

(c) slope, if either one of the pixel's neighbours is an isolated 
peak or haa significant gradient; and 

(d) background, if the pixel haa no significant intensity or 
gradient, and none of its neighbours is an isolated peak. 

64. Tha apparatua according to Claim 55, wherein said meins for 
generating said first and second flows of N streams of data comprises; 

optic scanning means including a light source output tine a light 
beam which acans in two dimension! the complete aurfacea of the comparsble 
pattern units to be inspected; 

and light detector means for detecting the light reflected frcm 
said surfaces. 

65. The apparatus according to Claim 64, wherein said light 
detector mesns comprises a circular array of light coilectora. 





66. The apparatus according to Claim 65, wherein said comparable 
pattern units are based on a grid of angularly- spaced lines; and said 
circular array of light collectors include light collectors located to 
collect the light in regions midway between the angularly- spaced lines of 
the grid, thereby minimising the amount of pattern-reflected light 
collected by the respective light collector. 

67. The apparatus according to Claim 66, wherein there are eight 
light collectors spaced apart at 45* Intervals. 

68. The apparatus according to Claim 65, wherein said optic 
scanning means further includes a light deflector for deflecting the light 
beam along one orthogonal axis, and Beans for moving the article along 
another orthogonal axis to thereby effect the two-dimensional scanning of 
the comparable pattern units to be inspected. 

69. The apparatus according to Claim 65, wherein each of said 
light collectors includes an optic fibre for guiding the light to the 
respective light detector. 

70. The apparatus according to Claim 69, wherein the light 
receiving end of each of said optic fibres Is of a shaped, curved 
configuration having sides converging from a base substantially parallel to 
the inspected article, to a pointed tip overlying the inspected article. 

71. The apparatus according to Claim 70, wherein the width of the 
light receiving end of each of said optic fibres is about 16* at its base 
and forms an angle of about 49* between its base and its tip. 

72. The apparatus according to Claim 64, wherein said light 
eource is a laser 

73. The apparatus according to Claim 72, wherein said laser 
outputs a linearly polarised bete; and said optic scanning means further 
includes a polarizer betw«<*n the laser and the article to be inspected 
which converts the linearly polarized beam to a circularly polarized beam 
applied to the surface of the inspected article. 

74. The apparatua according to Claim 73, wherein said polarizer 
also convert* the light reflected from the article to linear polarization 
orthogonal to tha linear polarization direction of the polarized laser 
bean; and wharein aaid optic scanning means includes a further light 
detector for receiving the reflected light from said polarizer, and a beam 
splitter betwaan the later and polarizer for reflecting the reflected light 
to the further light detector and for blocking the reflected light from the 
laser. 
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75. Th« apparatus according to Claia 69, wherein said optic 
•canning Mans furthar includaa an acouato-optic deflector which deflect a 
tha light beaa along said ona orthogonal axle in a sawtooth pattam in tha 
time doaain; and a driva for driving tha inspactad articla along tha othar 
orthogonal axis to affact tha two-dimensional acanning of tha aurfaca of 
tha inspactad articla. 

76. Tha apparatua according to Claia 68, wherein aaid optic 
scanning aeans furthar includaa a baaa expander between tha light sourca 
and tha light da f lac tor, and a cylindrical lana which focuaaaa tha expanded 
baaa on tha light deflec or. 

77. Tha apparatua according to Claia 68, wharaln said optic 
scanning aaana furthar includaa a aulti -magnificat ion taiascopa having a 
rotatebie turrat carrying diffarant cbjectivee for focuasing tha light baaa 
on tha articla to ba Inspactad. 

78. Tha apparatus according to Claia 55, wharaln aaid tabla is 
constructad to support a saai -conductor wafar having a plurality of like 
integrated-eircuit diss aach foraad with like patterns, tha pattarn of ona 
dia nerving as tha inspactad pattarn unit to ba coaparad with a Ilka 
pattarn of at laast ona othar dia aarving as tha rafaranca pattarn unit. 

79. Tha apparatus according to Claia 55, wharaln aaid tabia is 
constructad to support a seal -conductor wafar having a plurality of 
integrated-eircuit dies, aach foraad with a plurality of lika pattarn 

unit i , ona pattarn unit of ona dia aarving as tha inspactad pattam unit to 
ba compared with anothar Ilka pattarn unit of tha saaa dia aarving as tha 
reference pattarn unit. 

60. Apparatua for impacting articles having a plurality of 
comparable pattarn units to ba inspected* by coaparing aach such unit, 
identified as an inspected pattern unit, with at least ona othar, 
identified aa i reference pattern unit, coaprislng: 

a table for supporting tha articles to be Inspected; 

illuminating aeans for illuminating a predetarainad location of 
tha inspected article, and a corresponding location of tha reference 
article; 

converter aeans for receiving the images of tha illuainated areas 
of the inspected article and of tha reference article, and for converting 
said images to two aeta of electrical signals representing pixels of the 
received images of the Inspected article and of the reference article, 
respectively; 



and « processor tor comparing the two sets of Images and for 
outputting in electrical signal indicating a da fact at a location wherein a 
mismatch of a predetermined magnitude occurs between the inspected article 
image and the reference article luge* , * 

81. The apparatus according to Claim 60, further comprising: 
depth-varying means for producing a plurality of images on said 

converter means of different depths at said predetermined locations of the 

inspected article and corresponding locations of the reference article; , 

and shifting means for shifting the electrical signals of one set 
with respect to those of the other set to match the respective depths of 
the two sets of images* 

82. The apparatus according to Claim 61 f wherein said „ • 
depth-varying means Includes a drive for moving the inspected article and 

the reference article towards and away from said converter to produce said 
plurality of images at different depths. 

83. The MppMTMtut according to Claim 80, wherein said • 
illuminating means includes a flashlamp which is periodically flashed to 

permit successive illuminations of the inspected article and the reference 
article on-the-fly while said articles are in motion* 

64. The apparatus according to Claim 80, wherein said processor • 
compares the two sets of imagus pixel -by-pixel, with each pixel including 
its surrounding pixels, in accordance with predetermined thresholds. 

85. The apparatus according to Claim 84, wherein said processor 

outputs signals indicating the location of each defect detected. *> 

86. The apparatus according to Claim 80, wherrin said table is 
constructed to support a semi-conductor wafer having a plurality of like 
integrated-circuit dies each formed with like patterne, the pattern of one 

die serving as the inspected pattern unit to be compared with a like • 
pattern of at least one other die serving as the reference pattern unit. 

67. Thi apparatus according to Claim 60, wherein said table is 
(onitructed to support a semi-conductor wafer having a plurality of 

integrated-circuit dies, each formed with a plurality of like pattern • 
units, one pattern unit of one die serving as the inspected pattern unit to 
be compared with another like pattern unit of the same die serving as the 
reference pattern unit. 

68. The method according to Claim 5, wherein said repetitive 1 • 
pattern units are spaced from each other a predetermined distsnce such as 
to define repetitive pattern tones, and the suspected location* output ted 
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fro* laid first phis* are restricted to locations in said repetitive 
pat tarn tonea. 

69. The apparatus according to Clata 45, wbarain said like 
pat tarns in all aaid die* ara spacad froa each othar a predetermined 
distanca auch aa to define rapatitiva pattam aones; and said first 
examining meana includaa meana for suppressing f coa tha suspected locations 
outputted from said first phase those locations not in said repetitive 
pattern ronrs, 

90. The method according to Claim l t wherein said suspected 
locations are imaged on aaid converter by darkfieid imaging meanr ♦ 

91. The apparatus according to Clala 42* wherein aaid imaging 
meana of said aecond examining means is darkfleld imaging means. 

92. The method according to Claia 17, wherein said second flow of 
N streaaa of data representing the pixels of corresponding images of a 
reference are generated fro* real images of anothet like article. 

93. The method according to Claia 17, wherein said second flow of 
N ttreama of data representing the pixels of corresponding ima/es of a 
reference are generated froa real Images of another like pattern on the 
came article. 

94. The Method according to Claia 17, where. n said second flow of 
N streams of data representing the pixela of corresponding laagos of a 
reference are generated froa simulated images derived from a database. 

95. The method according to Claia 26, wherein said N streema of 
data m said first stream are generated by a circular array of light 
collectors/ and said end streama of data in aaid aecond atraaa are 
generated from simulated images dwrived from a databeae. 
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